Functional studies on the MRP1 multidrug transporter: characterization of ABC-signature mutant variants.
MRP1 is a key multidrug resistance ATP-binding Cassette (ABC) transporter in tumor cells. A functionally important signature motif is conserved within all ABC domains. Our current studies aimed to elucidate the role of these motifs in the cooperation of MRP1 ABC domains. We designed human MRP1 mutants based on a bacterial ABC structure. Conserved leucines (Leu) were replaced by arginines (Arg), while glycines (Gly) were substituted for aspartic acids (Asp). The activity of these mutants was assayed by measuring ATPase activity and vesicular transport. ATP-binding and transition-state formation were studied by a photoreactive ATP analog. The Leu to Arg mutants retained both ATPase and transport activity, while the Gly to Asp mutants were inactive in all functional assays, while showing normal ATP-binding. Our results reinforce the notion that a single mutation in one of the ABC-signature regions affects the function of the whole protein. The relative role of the conservative leucines and glycines in MRP1 indicates a similar three-dimensional structure within the catalytic center of various ABC proteins.